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The present study was undertaken to evaluate the toxicity and effects of a commercial formulation of the 

herbicide Hiltaklor on glycogen  in the fish  Cirrhinus mrigala (Hamilton1822) The toxicity for   24, 48, 72 

and 96 h of Hiltaklor calculated by probit analysis, were determined to be LC50 values 329.5, 322.2, 292.4 

and 287.9 ppb, respectively, when treated with Hiltaklor Behaviour changes observed and are also 

glycogen amount  of different tissue ,i e Liver, Muscle, Brain, Gill, and Kidney were calculated and observed 

percentage decreased 28.08%, 27.92%, 31.42%,30.44% and 38.86%  respectively. 
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I. INTRODUCTION 

Toxicology is the interdisciplinary science, study 

about the identification and quantification of 

adverse effect to the plants and animals. In the 

modern days agriculture techniques was very 

important to grow more yielding for ever grown 

population.  In this phenomenon herbicide are 

using on field crops, public places, railway tracks 

and to controlled the un controlled herbs. Using 

the number of herbicides in market, here selected 

the herbicide.  Butachlor (Butachlor, 50%EC). 

Butachlor, (2-chloro-N-[2, 6-diethylphenyl] 

acetamide) is one of the chloroacetanilide 

herbicide, commonly used as pre and 

post-emergence for controlling several herbs 

(Worthing and Walker, 1983).During the chemical 

operations, the air can carry substantial amount of 

pesticides transported into aquatic ecosystem. 

Ultimately sink of all pesticides in the water 

(Edwards, 1973).these chemicals automatically 

effect to the aquatic animals.  

Butachlor usage in India: Hiltachlor (Butachlor 

50%EC) was the commercial product of Butachlor 
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to the first rice herbicide to be introduced to India. 

It has been the leading rise herbicide for farmers all 

over the country. When these pesticides have been 

persistent in the environment, several instances of 

mass mortality of many non-target organisms, 

both terrestrial and aquatic organisms, because of 

the persistence of these pesticides in the 

environment traced either to the indiscriminate 

use of the pesticides or other wise to the 

biomagnifications of the pesticides (Halden, 1973; 

Stickel, 1973 and Brown, 1978). 

The present study was undertaken to have a 

basic understanding of the toxicity effect of 

Hiltaklor (50% E.C of Butachlor) on the 

experimental fish Cirrhinus mrigala.  The wet 

land and dry land commercial crops entail heavy 

investment and they are promoting good profits.  

farmers  aimed at the maximization of yielding, so 

that these are sprayed chemicals for herbs  control,   

These chemicals are toxic to target and non-target 

organisms.   

II. MATERIALS AND METHODS 

Cirrhinus mrigala (Hamilton1822) Important 

commercial Indian Major carp  in this area 

commonly called Rohu Found in freshwater bodies 

so that selected this fish. 

Experimental set up: Pilot experiments were 

conducted to choose the mortality concentration at 

which the fish respond. For each test, five 

concentrations were chosen with 10 fish in each 

concentration. The  acute toxicity, static test were 

conducted.The fish were maintained in the 

laboratory, for a period of 10 days after collection 

for acclimatization as per the recommendations of 

committee on toxicity tests of Aquatic organisms 

(Anon, 1975; APHA et al., 1998). Such acclimatized 

fish are only, used for toxicity evaluation.    

Experiments were conducted to determine the 

toxicity of Hiltaklor (50% E.C of Butachlor) at 

different concentrations, The size of the fish was 

obtained on trail and error basis and toxicity 

evaluation (Doudoroff et al., 1951) and mortality 

rate was observed in all concentrations of Hiltaklor 

after 24, 48, 72 and 96 hours exposure. Finney’s 

probit analysis (Finney, 1971) as reported by 

Roberts and Boyce (1972) was followed to calculate 

the LC50 values.   

III. RESULTS 

Aquatic toxicity tests: The committee on methods 

for toxicity tests with aquatic organisms and APHA 

et al., (1998) recommended static test methods for 

conducting acute toxicity tests. Toxicity can be 

defined as the inherent capacity of a toxicant to 

effect adversely any biological activity of an 

organism.  The best method for evaluating toxicity 

of a toxicant is the determination of Lethal 

Concentration (LC),  which represents the amount 

of poison per unit weight killing 50% (LC50) of the 

particular population of the experimental animals 

(Finney, 1971).   

Values will be assessed for a period at 24, 48, 72 

and 96 hours or even more.  The toxicity studies 

with reference to osmotic stress, temperature, 

species, age, sex and nutrition of the test animal 

are also important in toxicological evolution (Rand 

and Petrocelli, 1985). The observed percentage 

mortality along with exposure concentrations and 

calculated LC50 values of the present work on 

Cirrhinus mrigala when exposed to the Hiltaklor 

(50% E.C of Butachlor)  for a duration of 24, 48, 72 

and 96h in static systems were presented in Table 

No 1. 

Table No 1 

24 hours 48 hours 72 hours 96 hours 

Con-cen
tra-tion 
(ppb) 

Mor-tali
ty 
(%) 

Probit 
Mor-tal

ity 

Log 100 
x Dose 

(Log 
conc.) 

Con 
(pp
b) 

Mor-tal
ity 
(%) 

Probit 
Mor-tal

ity 

Log 
100 x 
Dose 
(Log 

conc.) 

Con-cent
ra-tion 
(ppb) 

Mor-tal
ity 
(%) 

Probit 
Mor-tal

ity 

Log 
100 x 
Dose 
(Log 

conc.) 

Con-cen
tra-tion 
(ppb) 

Mor-t
ality 
% 

Probit 
Mor-tali

ty 

Log 
100 x 
Dose 
(Log 

conc.) 

270 
290 
310 

330 
350 

10 
30 
50 

70 
90 

3.7184 
4.4756 
5.0000 

5.5244 
6.2816 

4.4316 
4.4623 
4.4913 

4.5185 
4.5440 

250 
270 
290 

310 
330 

20 
40 
60 

70 
90 

4.1584 
4.7467 
5.5244 

5.5244 
6.2816 

4.3979 
4.4313 
4.4623 

4.4913 
4.5185 

230 
250 
270 

290 
310 

10 
20 
40 

70 
80 

3.7184 
4.1584 
4.7467 

5.5244 
5.8416 

4.3617 
4.3979 
4.4313 

4.4623 
4.4913 

210 
230 
250 

270 
290 

20 
30 
50 

60 
80 

4.1584 
4.4756 
5.0000 

5.5233 
5.8416 

4.3222 
4.3617 
4.3979 

4.4313 
4.4623 

LC 50 value =329.5 LC 50 value =322.2 LC 50 value =292.4 LC 50 value =287.9 

 

Glycogen content (mg/g) in different tissues ofCirrhinus mrigala (Hamilton 1822) exposed to 

sublethal concentration of Hiltaklor  
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The present study is undertaken to understand 

the biochemical alterations induced by Herbicide, 

Hiltaklor (50% E.C of Butachlor) of Cirrhinus 

mrigala(Hamilton 1822)in different tissues.  The 

bioassays include only glycogen. The total glycogen 

was estimated by the method of Kemp et al., 

(1954).The experimental results on the glycogen 

content in fish exposed to the toxicant (Hiltaklor) 

and control are present in the Table No 2.   

 In the tissue control fish glycogen content with 

reference to lyotrophic graduation series was: Liver 

< Muscle < Gill < Brain < Kidney. In Cirrhinus 

mrigala exposed to sublethal concentrations of 

Hiltaklor, the glycogen was decreased in all the 

tissues that were tested.  The percentage decrease 

in various tissues is in the following order: Liver > 

Muscle > Gill > Brain > Kidney 

Table No 2.   

Tissue Control(mg/g) Hiltachlor(mg/g) 

Liver 67.87  1.62 48.81 3.73 (-28.08%) 

Muscle 37.0  0.88 29.71  0.89 (-27.92%) 

Brain 22.63 0.87 16.31 0.49 (-31.42%) 

Gill 36.34 0.57 25.27 0.41 (-30.44%) 

Kidney 18.19 1.13 11.12 0.56 (-38.86%) 

 

Values represent mean of five observations 

 Indicates the Standard Deviation 

% change (+) indicates increased percentage (-) indicates 

decreased percentage 

IV. DISCUSSION AND CONCLUSIONS 

Junghans (2003) studied the effects of eight 

chloroacetanilides including  Butachlor 

individually and combination green algae, 

Scenedesmus vaculatus on the reproduction of the.  

Individually chloroactanilides impaired algal 

reproduction, with EC50 values ranging from 3 to 

232 micro g litre (-1).  The differences in EC50 

values were strongly correlated with the 

lipophilicites of the compound synergistically. 

The acute toxicity of Butachlor on earthworm 

Drawida willsi was determined by Panda Smeetha 

(2002) who reported the 96 h LC50 values as 7.72 to 

10.22 mg/kg for juvenile as well as adults 

respectively. Tantawy (2002) studied the effect of 

Butachlor on biological and biochemical 

parameters of Biomphalaria alexandrina.  After 6 h 

exposure to 6.5 ppm concentration of Butachlor is 

increased.the mortality rate. Suseela (2001) 

reported that the herbicide, Butachlor as toxicant, 

did not have any adverse effects but it accelerated 

the algal contribution in terms of biomass and 

nitrogen fixation. the effect of two herbicides 

Butachlor and Benthocarb at 70 ppm and 45 ppm, 

respectively and observed a reduction in 

population and increase in the fixation. 

Hashimoto and Nishihuchi (1983) studied the 

toxic effects of Butachlor to Daphnia and other 

aquatic organisms. Lee and Lee (1989) worked on 

the biological effect of the herbicide Butachlor on 

purple colour bacterium Rhodospirillum rubrum 

which showed a tendency to decline in population 

according to the degree of the concentration Hill et 

al., (1997) studied the most widely used herbicides 

of chloroacetanilides, alachlor and Butachlor, and 

made the hypothesis that they exert genotoxic 

effect.  Wang et al., (1991) reported that the 

residues of Butachlor in paddy field, even though 

lower than the safe concentration, caused effect to 

the carp (fish). 

Hard et al., (1995) studied the tumors in 

stomach that were treated in Sprague Dawley rats 

to Butachlor at a dietery amount of 3000 ppm.  The 

results in the laboratory animals indicated that 

Butachlor has low mammalian toxicity following 

acute oral, dermal and inhalation exposure.  

Butachlor has some potential to produce allergic 

skin reactions following repeated or prolonged 

exposure.  Subchronic and chronic exposure has 

produce primarily liver and kidney toxicity for 

which large margins of safety exists.  Butachlor is 

not genotoxic and does not interfere with normal 

reproductive and developmental processes.  

Butachlor is not oncogenic in Sprague Dawley rat 

in the nasal mucosa, glandular stomach mucosa 

and thyroid follicular epithelium.  Significant 

tumour occurs only at median tolerance dose, 

which produced excessive toxicity.  Based on the 

available data, the Butachlor at 0.01 mg/kg/day 

was found to be as Acceptable Daily Intake (ADI) 

level, at 1 mg/kg/day as No Observed Effective 

Level (NOEL) and at 0.1 ppm in rice is allowed level 

by Environmental Protection Agency (EPA). 

Alachlor, closely related compound is toxic to 

fish.  The LC50 of 96 h to rainbow trout is 2.4 mg/L 

to blue gill fish is 4.3 mg/L, to catfish is 6.5 mg/L 

and to carp is 4.6 mg/L (Kidd, 1991 and USNLM, 

1995).  According to Johnson and Finley (1980), it 

is toxic to Cray fish with a LC50 of 19.5 mg for 96 

h.Jamie Retzinger (American Cyanamid-Iowa) and 

Carol Mallory-Smith (Oregon State University).  

Recently they developed a classification system for 

identifying herbicide site of action (Retzinger and 

Mallory-Smith, 1997).  The fall of glycogen is due to 

utilization, to meet the extra demand of energy 

during stress conditions.  Since the glycogen is 
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considered to be the first among the organic 

nutrients to be affected and decreased under any 

physiological stress conditions imposed on the 

animal (Clark, 1985). Heptachlor highly effects to 

Seuss albino mice (Nagabhushanam et al., 1994).  

Tantawy (2002) reported that the herbicide 

Butachlor after 6 hours of exposure to 6.5 ppm, the 

glycogen content in snail (Bimphalaria 

alexriadrina), soft tissues, were significantly 

reduced.  

The present results reveals that the liver has 

highest glycogen content compare to other organs 

and the glycogen metabolism was drastically 

affected by both Butachlor and Hiltaklor and the 

maximum decrease in total glycogen was observed 

in brain followed by kidney and muscle organs. 

Hence, it can be interpreted that Butachlor as 

pollutants cause disturbance of glycogen 

metabolism where the tissues are effected.  

This biochemical effects as glycogen depletion 

will result even at sublethal concentrations. 
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